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THURSDAY, MAY 23, 1895. 


WERNER VON SIEMENS. 

The Scientific and Technical Papers of Werner von 
Siemens. Translated from the second German edition. 
Two volumes. (London : John Murray, 1892 and 
1895.) 

HESE two large volumes form a complete history of 
the work of Werner Siemens, and give a very vivid 
impression of his unceasing activity. In addition to build¬ 
ing up one of the largest commercial houses on the con¬ 
tinent, and by his inventions and discoveries materially 
assisting in almost every step which, during the last fifty 
years, has been made in the application of electricity to 
the service of man, he has found time to conduct long 
researches on subjects unconnected with his technical 
work, and, particular y in his later years, has written 
several important papers on meteorology. It is chiefly, 
however, in connection with electro-technology that the 
name of Siemens is famous, for it is this subject that 
Werner Siemens in Germany, and Sir William Siemens in 
England, have made particularly their own. 

The first of the • volumes under notice contains the 
“ scientific ” papers, while the second contains the tech¬ 
nical ones ; the papers in either volume being arranged 
in chronological order. The distinction drawn between 
the scientific and technical papers is more apparent than 
real, for in most of the papers included under the first of 
these heads it is very evident that the investigations were 
suggested by some difficulty met with in practice, or were 
undertaken with a view to some practical application. 
Hence it is questionable whether it would not have been 
better to keep all the papers together, arranging them in 
chronological order, so as to render the relation between 
the experimental or theoretical investigation and its prac¬ 
tical application more obvious. 

The first paper in chronological order is a note on “ an 
application by Second-Lieutenant Werner Siemens for a 
patent for a process of dissolving gold by means of the 
galvanic current, and for gilding by the wet method.” 
Although no complete account is given of the method 
employed, this note is of interest for two reasons. In the 
first place, the experiments which led to the discovery of 
this method of electro-gilding were made in a cell at the 
citadel of Magdeburg, in which place, on account of his 
participation in a duel, young Siemens was at the time a 
prisoner ; the chemicals and apparatus employed being 
procured and smuggled into the fortress by a friendly 
chemist of the town. In the second place, it was the sale 
of the patent rights in this invention in England which 
supplied the brothers Werner and William with the 
necessary funds to carry on their experiments, and so 
helped to lay the foundation of the important firms of 
Siemens and Halske in Germany, and Siemens Bros, in 
England. 

Although still in the army, Werner Siemens continued 
his scientific experiments, the next discovery of im¬ 
portance having reference to the insulation of electric 
wires with gutta-percha. When the newly-discovered 
substance, gutta-percha, was first put upon the English 
market, William Siemens sent a specimen to his brother, 
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who, being at that time engaged in an attempt to discover 
a practicable method of insulating underground telegraph 
wires, immediately proceeded to try if this substance was 
suitable for the purpose, and found that even a thin layer 
when freed from moisture possessed sufficient insulating 
power. In addition, the property which gutta-percha 
possesses of becoming plastic and sticking together when 
heated, appeared to remove the difficulty of making sound 
joints between the separate pieces of the covering. At 
first a hot gutta-percha strip was pressed round the wire 
by means of grooved rollers, and cables insulated in this 
way were used on a short underground telegraph line 
between Berlin and Gross-Beeren, as well as for the sub¬ 
marine mines, the first of their kind, which Siemens laid 
down for the defence of Kiel harbour. It was found, 
however, that the method of covering was defective, since 
the material rolled round the wire often did not stick well 
together. In order to overcome this difficulty, Siemens, 
in conjunction with his future partner, Halske, invented a 
machine by means of which gutta-percha could be con¬ 
tinuously pressed round the wire without any seam. The 
plastic gutta-percha is in this machine forced into a 
metal box having a number of holes drilled through two 
opposite sides ; the holes on the lower side being of such 
a size as to just allow the passage of the uncovered wire, 
while the holes on the upper side are the size of the 
finished insulated wire. The wires pass through the lower 
narrow holes into the space filled with hot gutta-percha, 
and come out through the upper holes covered with a 
uniform and seamless coating. 

In consequence of the perfection with which wires 
could be insulated by this new method, Siemens was 
employed in designing and laying the Prussian State 
telegraphs, and in this connection devised a method for 
testing the perfection of the insulation during the manu¬ 
facture of the cable, and also a system of tests for localis¬ 
ing the position of any “ faults ” which might occur after 
the cable was buried in the ground. While superintend¬ 
ing the laying of the Red Sea cable, these systematic 
tests were further elaborated by Siemens, and the success 
which attended the laying of this cable, as well as the 
numerous others laid by his firm, may be traced in a 
great measure to the severe and continuous testing to 
which the cables were subjected during the process of 
manufacture and the subsequent laying. 

In practically all the earlier telegraph lines of the 
Prussian telegraphs, underground conductors were em¬ 
ployed, since Siemens considered they were better than 
overhead conductors, being less liable to malicious or 
accidental injury. In addition, they are unaffected by 
the atmospheric electricity, which in a dry climate often 
renders the overhead lines unworkable. Although these 
underground lines were in after years a source of con¬ 
stant trouble, on account of the frequent break-downs, 
attributed by Siemens to careless and defective repairing, 
yet their use led him to two very interesting discoveries. 
In the first place, he found that an underground cable 
acted like a large Leyden jar, the copper conductor form¬ 
ing the inside, and the moist earth the outside coating. 
On this account, it was found necessary to design special 
apparatus to work satisfactorily through these under¬ 
ground lines, and the practice obtained in designing such 
instruments must have stood him in good stead when he 
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came to deal with submarine cables, in which the same 
capacity effect is met with. The second point was the 
observation that very strong earth currents—that is, 
electric currents through the crust of the earth—were 
produced whenever the aurora borealis was visible. 

There is one paper which, although it is included in 
the first volume, certainly describes a rather amusing 
practical application of electricity. Werner Siemens, 
with a party of friends, had ascended the Cheops pyramid, 
and after reaching the top they noticed that the wind, 
which had been continually increasing in strength, was 
raising the sand of the desert with a continuous whirling 
motion. “ When it had arrived at the highest step we 
noticed a whistling noise, which I ascribed to the in¬ 
creasing violence of the wind. The Arabs, who were 
squatted around us on the nearest steps, sprang up 
suddenly with the cry ‘ Chamsin,’ and held up their fore¬ 
finger in the air. There was now a peculiar whistling 
noise to be heard, similar to that of singing water. We 
thought at first that the Arabs were uttering this sound, 
but I soon satisfied myself that it also took place when 
I stood upon the highest point of the pyramid and held 
up my own forefinger in the air. There was also a slight, 
hardly perceptible, prickling observable on the skin of 
the finger which was opposed to the wind. I could only 
explain this fact, observed by all of us, as an electrical 
phenomenon, and such it proved to be. When I held 
up a full bottle of wine, the top of which was covered 
with tinfoil, I heard the same singing sound as when 
the finger was held up. At the same time little sparks 
sprang continually from the label to my hand, and when 
I touched the head of the bottle with my other hand, 
I received a strong electric shock. It is clear that the 
liquid inside the bottle, brought into metallic connection 
with the metallic covering of the head of the bottle 
through the damp cork, formed the inner coating of a 
Leyden jar, whilst the label and hand formed the outer 
coating. When I had completed the outer coating of 
my bottle by wrapping it in damp paper, the charge 
was so strong that I could make use of it as a very 
powerful weapon of defence. After the Arabs had 
watched our proceedings for a time with wonder, they 
came to the conclusion that we were engaged in sorcery, 
and requested us to leave the pyramid. As their remarks, 
when interpreted to us, were without effect, they wanted 
to use the power of the strongest to remove us from the 
top by violence. I withdrew to the highest point, and 
fully charged my strengthened flask, when the Arab 
leader caught hold of my hand and tried to drag me 
away from the position I had attained ; at this critical 
moment I approached the top of my flask to within 
striking distance of the tip of his nose, which might be 
about 10 m.m. The action of the discharge exceeded 
my utmost expectation. The son of the desert, whose 
nerves had never before received such a shock, fell on 
the ground as though struck by lightning, rushed away 
with a loud howl, and vanished with a great spring from 
our vicinity, followed by the whole of his comrades. 
We had now a full opportunity of carrying out our 
experiments.” 

Before i860, when Siemens published his paper 
on a reproducible unit of resistance, there was no 
generally accepted unit, so that it was impossible 
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to compare the results obtained by any one observer 
with those obtained by any other. The need of 
such a unit is very well illustrated in one of the early 
papers in these volumes, where the unit of resistance used 
in an investigation is said to be the resistance of an iron 
telegraph wire 2 m.m. thick and 100 Russian versts long ! 
At the present day, with our well-defined systems of 
electrical units, it is almost impossible to imagine the 
difficulty and confusion which must have existed when re¬ 
sistances, to take one example, were stated in such terms 
as that mentioned above. It is true that Jacobi had 
previously proposed as unit the resistance of a certain 
copper wire in his possession, and had issued copies 
of this unit. These copies, however, varied so much 
one from another as to be quite useless for the more 
refined and accurate measurements which the previously 
mentioned tests for localising the faults in underground 
conductors rendered necessary. Weber also had pro¬ 
posed his “ absolute ” unit of resistance, but at this time 
no trustworthy experiments had been made so as to 
embody this “ absolute ” unit in a material resistance. 
Siemens was thus led to the adoption of another arbitrary 
unit of resistance, and for this purpose chose the resistance 
at o° C. of a column of mercury 100 c.m. long and having 
a cross section of one square millimetre. He employed 
mercury, since it can be comparatively easily prepared 
in a practically pure state, and being a liquid its molecular 
condition, and hence its resistance, does not alter with time, 
as it was quite possible that of a solid metallic wire might 
do. This unit, known as the Siemens unit, came into 
very general use, particularly on the continent. Never¬ 
theless, the Paris Congress in 1881 decided to use as 
the international unit of resistance the nearest approach 
possible to Weber’s “absolute” unit, in order to bring 
the resistance unit into agreement with the other electrical 
units. On this subject Siemens says :—■ 

“ It was certainly somewhat hard for me, that my 
resistance unit, arrived at with so much trouble 
and labour, which had, speaking generally, made the 
first comparable electrical measurements possible, then 
was employed for more than a decennium through¬ 
out the world and adopted as the legal inter¬ 
national standard resistance for telegraphy should have 
suddenly to be set aside with my own co-operation.” 
(Siemens was the German representative at the Paris 
Congress.) “ But the great advantage of a theoretically 
established system of standards consistently carried out 
necessitated this sacrifice offered up to science and the 
public interest.” 

One cannot help sympathising with him in this matter, 
for it is always hard to disown one’s own offspring, 
particularly after they have had a comparatively long and 
brilliant career. 

Most of the earlier papers in both volumes deal either 
directly or indirectly with telegraphy. In the remaining 
portions of either volume, however, a very prominent 
part is played by papers and inventions in connection 
with the conversion of mechanical energy into elec¬ 
trical energy. In connection with a form of magneto¬ 
electric machine, i.e. one in which the magnetic field is 
produced by permanent steel magnets, for use in tele¬ 
graphy, Siemens invented a form of armature, which 
has since been known as the Siemens armature. This 
armature is shuttle-shaped and has an iron core, the cross 
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section being something like an H, and has the wire 
wound longitudinally in the two grooves. Wilde, who 
may be said to have taken the first step in the direction 
of the evolution of the modern dynamo, combined two 
machines with Siemens’ armatures, one a small magneto, 
the other a large machine with electro-magnets in place 
of the permanent steel magnets. The armatures of these 
two machines were rotated, and the current from the 
magneto was led round the electro-magnets of the other 
machine. In this way, the magnetic field in which the 
armature of the large machine rotated, was very much 
stronger than it was possible to obtain with permanent 
magnets. 

“ The technical knowledge of the production of electric 
currents by means of mechanical power had extended 
thus far,” says Siemens, “ when I succeeded, in the autumn 
of 1866, in obviating entirely the need of steel magnets. 
The well-known fact that the electric current driving 
an electro-magnetic machine (motor) is considerably 
weakened by the induced currents produced in the wind¬ 
ings of the electro-magnets, made it appear probable to 
me that by driving a properly constructed electro-magnetic 
machine backwards, the slight magnetism remaining in 
the electro-magnets must be considerably increased since 
the induced currents are then produced in the same 
direction as those due to the existing magnetism. Ex¬ 
perience confirmed my conjecture. I called this new 
kind of current-producing machine dynamo-electric, as 
by it mechanical force is directly changed into electric 
currents, whilst the magnetism only appears as an inter¬ 
mediate product, not as the real source of the current 
produced.” 

Siemens communicated a paper on this new dynamo- 
electric machine to the Royal Academy of Sciences of 
Berlin, on January 17, 1867. A few weeks later, William 
Siemens, at his brother’s suggestion, communicated a 
paper to the Royal Society on this subject. This paper 
was read at a meeting at which Prof. Wheatstone, who, 
without knowing of Werner Siemens’ discovery, had been 
working at this question, read a paper embodying the 
same idea. Some time afterwards it became generally 
known that a provisional patent, which had been kept 
secret, and which also covered this invention, had been 
issued to the Brothers Varley in December 1866. 

It appears, therefore, that several people hit upon what 
may be called the dynamo principle almost simultaneously. 
From the fact, however, that Siemens was the first to publish 
the discover)', according to the usually accepted principle 
introduced by Arago, there seems no doubt that his claim 
for priority is justified. 

This claim for priority with reference to the invention 
of the dynamo is made again and again in several 
addresses, &c., in the second volume. As most of these 
papers are mere repetitions, one of another, it is very 
doubtful whether any good purpose is served by printing 
more than one, since the reader becomes very tired of 
being taken over the same ground several times. 

At the end of the second volume there are a number of 
patent claims, &c., for meters to measure electrical 
energy. The demand for such a meter, which should 
combine accuracy with a moderate cost, arose directly the 
supply of electric current for lighting and power purposes 
became at all general. Such a demand in connection 
with any electrical subject was always for Werner 
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Siemens almost a mandate, and he at once devoted a 
good deal of time and attention to supplying this want. 

The chief interest of most of the papers is, no doubt, 
historic ; the two last of all, however, have a special 
interest at the present moment in this country. They 
form an appendix to the second volume, and have refer¬ 
ence to the foundation by Werner von Siemens of the 
Physico-Technical Institution at Charlottenburg. The 
reasons given by Siemens for the foundation of such an 
institution in Germany apply to the case of our own 
country at the present day, for we are still without such 
an institution, though, through the munificence of Dr. 
Ludwig Mond, the region of usefulness of the Royal 
Institution is to be extended in this direction. Siemens, 
during his long and successful career, had noticed that 
although the general standard of scientific education was 
probably higher in Germany than in any other country, 
the result was to produce not so much scientific workers 
and discoverers as teachers. 

“ Scientific investigation,” he says, “ itself is nowhere a 
life vocation in the State organisation, it is only a per¬ 
mitted private business of the learned besides their 
vocation, teaching business. ... It must, however, be 
pointed out as a waste of national strength, that highly 
gifted inquirers, talents such as only seldom come to 
light, are heavily burdened with professional (? profes¬ 
sorial) labours, which others would perhaps perform even 
better, and are thereby in great measure withdrawn from 
science itself, to which they would bear incalculable 
service if they could give themselves up entirely to it. 
But it is a still greater pity that so many talented and 
highly-cultured young students find no opportunity to 
carry out scientific work. The unfortunate consequence 
in most cases is that scientific labours which would 
animate and fructify whole domains of life, remain un¬ 
done, and that, in the struggle for existence, talents do 
not develop or fall to the ground unrecognised, which 
under more favourable circumstances would have been 
able to perform great things to the honour and to the 
material advantage of the country. It is to be feared 
that the advantage ... of better scientific instruction 
and of more widely-spread scientific culture, will soon be 
lost ... if it is not supported by State organisations. 
These organisations would have to fulfil a double purpose, 
to advance scientific inquiry generally and to aid industry 
by means of the solution of scientific technical problems 
and questions which are essential to its development. 
... In order to make clear the great importance which 
such an institution, well supplied and liberally endowed, 
would have on the development of industry, a short 
retrospect of the history of this development is quite 
sufficient. We see this everywhere associated with per¬ 
sons and institutions, where it was possible by specially 
favourable conditions that scientific researches went 
hand-in-hand with their technical applications. The 
scientific light, which in consequence led technical com¬ 
binations and methods, gave such institutions such a 
preponderance over others that the cost of experiments 
was not only covered by the higher commercial results, 
but also whole branches of industry were radically trans¬ 
formed by them, and new ones of great importance 
created. . . . This combination is most easily realisable 
in chemical manufacture. . . . More unfavourable is, how¬ 
ever, the position of the trades depending on mechanical 
bases. Exact physical experiments demand much more 
costly instruments and specially-prepared rooms. ... If 
the State, therefore, confines itself as heretofore only 
to looking after instruction, the mechanical crafts 
necessarily lag behind the chemical in their develop 
ment.” 
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Thus spoke Werner Siemens, a man who, by his long 
and eventful life, was specially qualified to speak with 
authority on this subject, and the results which have, 
during the few years of its existence, already been 
achieved at Charlottenburg are proving him a true 
prophet. 

In conclusion, we may say that these volumes will be 
found most interesting, not only on account of the insight 
they give regarding the development of the electrical 
industry, but also on account of the interesting personality 
which pervades the whole. W. Watson. 


ATMOSPHERIC PRESSURE OF THE NORTH 
ATLANTIC OCEAN. 

Repartition de la Pression Atmospherique sur 10 clan 
Atlantique Septentrional , d’apres les Observations de 
1870 a 1889, avec la Direction Moyenne du Vent sur 
les Littoraux. Par le Capitaine G. Rung. (Copen¬ 
hagen : 1894.) 

HIS Atlas, showing the monthly and annual atmo¬ 
spheric pressure and prevailing winds over the 
North Atlantic and connected seas, is a fine example 
of cartography and typography. The monographs for 
this and the other oceans have generally dealt only with 
February, May, August, and November; but this work 
presents us with the results for each of the twelve months, 
and for the year, on a mean of the twenty years from 
1870 to 1889. 

The really heavy part of the work carried out by 
Captain Rung has been the calculation of the monthly 
means from the nine years’ daily weather charts of the 
Danish and German meteorologists from December 1880 
to November 1889, including the similar charts of the 
Meteorological Council for the year ending August 1883. 
This has been done for eighty points over the ocean 
between lat. io° and 77 0 30' N. and between long. 25° E. 
and 8o° W. 

It being desirable that the discussion should cover a 
longer period than nine years, the twenty years ending 
with 1889 were adopted, these years being selected with 
the view of utilising the fifteen years’ means (1870-84) 
for this part of the globe which have been published 
in Buchan’s “ Challenger Report on Atmospheric Circula¬ 
tion,” thus greatly facilitating the inquiry. The means 
for the subsequent five years were independently worked 
out, and thereafter combined with Buchan’s to make 
up the twenty years’ means. The next step was to 
bring, by the usual method of differentiation, the nine 
years’ means of the ocean stations to approximate means 
for the twenty years. Table iv. gives the means thus 
calculated for ninety-two coast or land stations surrounding 
the ocean, and Table v. for the eighty ocean stations. 
The mean directions of the wind have been calculated 
for the stations in Denmark and its colonies ; but for all 
other stations the data have been taken simpliciter from 
the “ Challenger Report.” It might materially have aided 
the inquiry in the north-western part of the ocean if 
means for pressure and wind direction had been calcu¬ 
lated and given for the Labrador stations at Hoffenthal, 
Zoar, Nain, Okak, Hebron, and Rama, the observations 
at which have been published from 1882 to 1889. 
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The monthly and annual means for the eighty ocean 
stations, and the charting of the results on the thirteen 
maps, constitute the novel part of Captain Rung’s work, 
and must be regarded as a substantial addition to our 
knowledge of the meteorology of the North Atlantic. 
This remark holds good emphatically as regards the 
northern half of this ocean, and for the five months from 
May to September. Thus, for these months, we have 
now a more accurate knowledge of the distribution of 
atmospheric pressure and of the prevailing winds north 
of latitude 60° than could have been obtained from any 
work previously published on the subject. 

But such well-merited praise cannot be extended to the 
working out of the results for the five winter months from 
November to March. An examination of the Danish 
and German daily weather-maps of the Atlantic of the 
nine years for these months shows that over the whole 
ocean to the north of a line drawn from St. John’s, New¬ 
foundland, to Valentia, observations from a ship at sea 
is an event of extremely rare occurrence. The con¬ 
sequence is that the monthly means for this important 
region, from which fresh information is so desir¬ 
able, have been obtained wholly from the observations 
made at the land stations of this part of the ocean. 
Hence the results given in the Atlas cannot be regarded as 
a contribution to the meteorology of the ocean. In this 
Atlas, what strikes one at first sight as new fact is the 
distribution of atmospheric pressure during the winter 
months from the south-west of Greenland round by Ice¬ 
land to north of Norway, particularly the three or four 
distinct areas of pressure a little lower than prevails 
generally over this region. But a close examination of 
the daily weather-maps themselves suggests the idea that 
these three or four low-pressure systems may be no more 
than the outcome of an interpretation, made in construct¬ 
ing these daily maps, of the amount of pressure over the 
ocean drawn from the pressure and winds observed at 
the land stations, the interpretation being made in the 
complete absence of observations at sea. Thus the 
observations made at the Greenland stations since 1840 
amply show that the winds on its coast are very greatly 
deflected from their true direction, as that would be deter¬ 
mined by the distribution of pressure, by the high ground 
and valleys near the coast. It is in this connection that 
a discussion of the Labrador observations would have 
come in so handy. 

Captain Rung has raised a side issue to his report in a 
discussion of the distribution of atmospheric pressure in the 
interior of Southern Scandinavia, where the Atlas shows 
a. singular local excess of pressure in the winter months, 
which excess is also plainly shown by his monthly means 
of the Norwegian, Swedish, and Danish stations. In 
looking closely at this matter, it is necessary to leave out 
of view the means for Dovre, Tonset, and Roros, which 
approach to, or exceed, 2000 feet above the sea, their 
positions not being suitable in discussing small sea-level 
differences of pressure such as are here dealt with. We 
have calculated afresh the January means for all other 
stations not exceeding 620 feet in height, for the same 
twenty years, and obtain a set of figures differing widely 
from those published in the Atlas, which give no coun¬ 
tenance to the idea of a local excess of pressure in 
winter over this region. To test the matter in another 
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